The objective of this study is to find out how unused, expired, damaged and unwanted 
Introduction
Pharmaceuticals include but are not limited to prescription medicines and over-the-counter (OTC) remedies, veterinary medicines, nutritional supplements, herbal medicines, various alcoholic and non-alcoholic beverages and drugs of abuse that are used for non-medical purposes. Any unused, expired, damaged, deteriorated drug or product as listed above becomes Pharmaceutical Waste.
Pharmaceutical Waste can be put into the following groups:-
• Hazardous Wastes e.g. Carcinogenic or Mutagenic agents.
• Non -hazardous Wastes e.g. non-carcinogenic, they constitute the largest group of Pharmaceutical Waste.
• Not pharmaceutically active waste e.g. dietary supplements, intravenous fluids.
• Flammable, irritant, harmful, oxidizing or Eco-toxic medicines e.g. disinfectants. An average hospital pharmacy stocks between 2000 and 4000 different pharmaceuticals products for use of patients. This number of pharmaceuticals is continuously on the increase due to research and development of new drugs annually and these results in a corresponding increase in pharmaceutical waste. Hospitals and households have been identified as the largest source of Pharmaceutical Waste going into the sewer system. Hospital and healthcare facilities may fall into one of these two groups in generation of Pharmaceutical Waste.
1 • Disposal of pharmaceuticals by burning may cause a release of toxic pollutants into the air.
• There may be development of antibiotic resistance due to ingestion from animals that have been continuously exposed to antibiotic waste in the environment. It is dangerous to allow unqualified persons to handle the Pharmaceutical Waste. Pharmaceutical Waste Management is especially challenging given the complexity of the regulations that govern its activities and the multiple regulatory agencies that oversee Waste Management.
In 
Disposal of Hazardous Waste
• Disposal in landfills: Some disposed hazardous waste in landfills eventually enter to the natural hydrologis system. Thus many landfills now require counter measures against ground water contamination. Barriers are installed along the foundation of the landfills to absorb these chemicals. Currently hazardous waste must be stabilized and solidified and must undergo treatment before disposal. Flammable materials can be recycled into industrial fuel.
• Cement Based Solidification and Stabilization is a method used to treat range of hazardous waste by improving physical characteristics and decreasing the toxicity and transmission of contaminants. The process converts sludge into cement and pharmaceutical hazard adjustment agents added (phosphates or sulfur) to reduce settling time, increase the compressive strength or reduce the leach ability of contaminants.
• Incineration, destruction and waste to energy. Incinerating at high temperature is a method of disposal of hazardous waste. Current technology has developed more efficient incinerators that control the emission of toxic gases. Different incinerators are used depending on the characteristics of the waste. Today incineration treatment is also used to generate energy from the gases released in the process.
• Pyrolysis:-Some hazardous waste like concentrated organic waste, pesticides, organic pollutants can be eliminated using pyrolysis in ultra high temperature electrical arc, in inert conditions to avoid combustion. 
Objectives of Study

Method of Study
Study Design:-This is a cross sectional descriptive survey that was done using structured questionnaire to collect data from various healthcare facilities in Lagos State.
Study Location and Population:-Lagos State is located in the Southwestern geopolitical zone of Nigeria. It is the smallest of the 36 states of Nigeria and has an area of 3577km2 and a population of 17,552,940 as at 2012 census. It however contains the largest urban city and is claimed to be the economic nerve centre at the country.
There are 6 tertiary/specialist hospital, 26 secondary hospitals and 288 primary healthcare centres that are run by the government of Lagos State to serve the population. Most of these primary health centres are located in the rural areas and high density populated area.
Sample size determination: The sample size of the number of health facilities to collect data from was calculated using the formula:-n o = z 2 pq/e 
Research Instrument for Data Collection
The study utilized structured questionnaires consisting of both closed and open ended questions. It was made up of two sections. The first section was to identify the category of health facility and give the demographics of the Drug Manager or in each of these health facilities. It also sort to assess the type of additional training acquired on Pharmaceutical Waste Management.
The second section had questions to assess the actual practice of disposal of pharmaceutical waste to determine availability of drug take-back centres and pharmaceutical waste management programs in each of these facilities.
The responses from the retrieved questionnaires were examined and a coding scheme prepared to facilitate analysis of data. Data entry, cleaning and analysis was done using the statistical package for social sciences (SPSS.20).
Descriptive Statistics, frequencies and percentages, as well as inferential statistics were generated.
Limitation of the Study:-This study was carried out in Lagos and may not be a reflection of pharmaceutical waste disposal in other parts of the country. It also did not assess the health impact of improper waste disposal.
Results
A total of 195 questionnaires were distributed to the government owned health facilities in Lagos State. All the questionnaires to the tertiary HF and secondary HF were retrieved. Due to the short period used for the study and large spread of the primary HF only 105 of the questionnaires were retrieved.
The percentage of response was 69.2%. Some of the questionnaires were not properly filled and so could not be utilized.
Distribution of Health Facilities showed a 77.8% of respondents from primary HF, 18.5% from secondary health facilities and 3.7% of respondents from tertiary health facilities. (Figure 1) Demographic Characteristics:-Results showed a 1.3 ratio of male (27%) to female (73%) respondents. (Figure 2 ) Majority of respondents are of middle age between 31 -50 years (70%). (Figure 3) The designations/rank of Pharmacists in charge of drug management in these health facilities showed that almost 40% of respondents are in the directorate cadre (Administrative cadre) and all of these officers are managers of either the tertiary or secondary health facility. None of the primary health facilities were headed by a Director of Pharmacy. On qualification, results showed that all the respondents either had a first degree or postgraduate qualification in Pharmacy.
In the area of number of years of experience, 25% of respondents had between 5-9 years of experience, 26.8% had between 10-14years of experience in practice, 25% had 15-19 years and 22.3% had more than 20 years of professional experience. (Figure 4 ) Only 11% of all these respondents agreed to having had any form of additional training on Pharmaceutical Waste disposal/management. (Figure 5) 
Pharmaceutical Waste Disposal Practice
Results show that in about 85% of the health facilities collation and disposal of pharmaceutical waste was done once in 6 months or one year. Disposal was by burning. (Table 3) Donated drugs or drugs used for research or programs were returned to the donors on expiry to reduce the value of expired pharmaceuticals in the facilities at any point in time.
Only the few tertiary health facilities had stock of expired hazardous pharmaceuticals (4%) (Figure 6 ).
Only 8% of the respondents agreed to having a pharmaceutical waste disposal programs in their health facilities (Figure 8) . No health facility currently has an established drug takeback program/centre, (Figure 7 ) but 15% of respondents agree that recall of expired/unwanted drugs is necessary and they will consider the establishment of a centre.
Association between method of disposal of pharmaceutical waste and grade/category of health facility.
Results show that the common method of disposal which is burning was practiced by all categories of healthcare facilities( Figure 9 ). Therefore there was no significant association between the category of HF and disposal method.
Discussion
The increasing number of both hazardous and non-hazardous drugs in circulation and the consequent increase in amount of expired, damaged and unwanted pharmaceutical wastes are disposed of.
Expired and unused drugs in households as well as those generated in health facilities pose a serious danger to humans and the environment if not properly disposed of.
This study revealed that both hazardous and non-hazardous drugs are utilized in the three categories of health facilities and Pharmaceutical Waste generated includes both hazardous (4%) and non-hazardous (96%) waste. There is need to ensure that Pharmaceutical Waste are disposed of properly to avoid the numerous consequences of inappropriate disposal.
The study revealed that very senior professionals with several years in practice are responsible for drug management in all the facilities studied. This however did not confer expert knowledge of pharmaceutical waste disposal. Healthcare professional : doctors, pharmacists, nurses etc do not receive the training on hazardous waste management during their training so they need additional training on pharmaceutical waste management practice. Safety and Environmental Services Managers who receive training in Waste Management may not be familiar with the active ingredients of these pharmaceutical products and the level of toxicity so may not be able to treat them appropriately.
On the actual practice of disposal, 85% of the Pharmaceutical Waste was disposed by burning and burying. Studies have shown that expired drugs buried or put in landfills eventually leach into ground water and drinking water. The drugs burnt in open air cause a release of pollutants into the atmosphere posing a health hazard. Proper disposal of Pharmaceutical Waste may be expensive because of the numerous regulatory agencies controlling these processes, but there are currently numerous methods of proper disposal of Pharmaceutical Waste.
The study revealed that very few health facilities (8%) have documented pharmaceutical waste management programs in place. This should be given priority and the regulatory agencies should enforce its implementation considering the dangers of inappropriate disposal of Pharmaceutical Waste.
A Large amount of expired and unwanted Pharmaceuticals are in households with people who have recovered or whose prescriptions were changed and they do not need those drugs. There is virtually no drug take-back centres designated in the Pharmacies of healthcare facilities as revealed by this study. Establishment of these centers will reduce the practice of pouring drugs down the drain or putting them into the trash can. There is need to encourage patients to return their unwanted medicines to designated centers for proper disposal.
There was no association established between the category of health facility and the method of pharmaceutical waste disposal. The primary HF in rural areas and tertiary HF in the urban area all dispose of by burning or burying. The study did not identity any association between the educational qualification or number of years of professional experience and the methods of Pharmaceutical Waste disposal.
Conclusion
The disposal of Pharmaceutical Waste especially hazardous Pharmaceutical Waste is a complex procedure that requires specific training of healthcare professional to carry out. Most healthcare professionals currently managing medicines in Lagos State healthcare facilities do not have adequate training to handle the appropriate disposal of pharmaceutical waste.
There is need to put in place a plan to give/organize additional periodic training for Drug managers in all health facilities in Lagos State.
This study revealed that most of the Pharmaceutical Waste being generated by healthcare facilities in Lagos State is currently not being properly disposed of and may pose a health hazard in future. There was no association identified between the category of healthcare facility (tertiary, secondary or primary) and the method of disposal of pharmaceutical waste. All the health facilities used the same method of disposal.
There is standardized documented Pharmaceutical Waste management program in existence and there is need to put one in place. 
